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Description 
Iron-Type Golf Club 

Cross Reference to Related Applications 

[0001] Not Applicable 

Federal Research Statement 

[0002] Not Applicable 
Background of Invention 

[0003] Field of the Invention 

[0004] The present invention relates to an iron-type golf club. 

More specifically, the present invention relates to an iron- 
type golf club head with improved perimeter weighting. 

[0005] Description of the Related Art 

[0006] The location and distribution of weight within a golf club 
is an important factor in the performance of the golf club. 
In particular, weight placement at the bottom of the golf 
club head provides a low center of gravity to help propel a 
golf ball into the air during impact, and weight concen- 


trated at the heel and toe of the golf club head provides a 
resistance to twisting, or high moment of inertia, during 
impact. Both the low center of gravity and high moment of 
inertia are important performance variables that affect 
payability and feel of the golf club. Alternative designs 
have resulted in many innovations for varying the weight 
location and distribution in a golf club head. 

[0007] one approach to varying the weight distribution and loca- 
tion in a golf club head combines materials of different 
densities in the club head. U.S. Patent No. 5,776,010 to 
Helmstetter et al. discloses a high density block or con- 
toured shape attached, via mechanical means, such as 
friction fit, fasteners or screws, to a reciprocal recess in 
the golf club head. Although this approach provides the 
desired performance enhancements, the high density 
block and reciprocal recess must be machined to precise 
tolerances, which involves high production costs. 

[0008] Another approach is to add mass at certain areas of the 
club head. U.S. Patent Nos. 5,390,924 and 5,395,113 to 
Antonious disclose a perimeter-weighted, cavity-back 
iron with integrally formed weight members located on an 
upper sole surface of a perimeter weight. U.S. Patent No. 
5,026,056 to McNally et al. discloses another perimeter- 


weighted, cavity-back iron with heel and toe weight pads 

positioned within the back cavity. U.S. Patent No. 

5,377,985 to Ohnishi discloses an iron-type golf club 

head with four weights projecting rearward from the face 

wall at the upper and lower toe side portions and upper 

and lower heel side portions of the club head. 
Summary of Invention 

[0009] The present invention provides an iron-type golf club 

head which has a low center of gravity, a high moment of 
inertia, reduced vibrations, and a solid feel and appear- 
ance. The iron-type golf club head includes a body having 
a front wall, which provides a ball-striking surface, and a 
rear surface. The rear surface has an external rear cavity 
formed therein. The rear surface further includes an upper 
portion and a lower portion. The lower portion has a 
notch formed therein, which communicates with the ex- 
ternal rear cavity. The upper and lower portions of the 
rear surface are separated by the external rear cavity and 
at least one groove. The at least one groove may include a 
first groove extending from the external rear cavity to- 
ward a heel end of the club head and a second groove ex- 
tending from the external rear cavity toward a toe end of 
the club head. In addition, the lower portion of the rear 


surface may extend further rearward of the upper portion. 
[0010] Having briefly described the present invention, the above 
and further features and advantages thereof will be rec- 
ognized by those skilled in the pertinent art from the fol- 
lowing detailed description of the invention when taken in 

conjunction with the accompanying drawings. 
Brief Description of Drawings 


[0011] 

FIG. 

1 is a rear perspective view of an iron-type golf club 


head according to an embodiment of the present inven- 
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[0013] 

FIG. 

3 is a rear plan view of the iron club head of FIG. 1. 

[0014] 

FIG. 

4 is a top plan view of the iron club head of FIG. 1. 

[0015] 

FIG. 

5 is a bottom plan view of the iron club head of FIG. 

[0016] 

1. 

FIG. 

6 is a heel side view of the iron club head of FIG. 1. 

[0017] 

FIG. 

7 is a toe side view of the iron club head of FIG. 1. 

[0018] 

FIG. 

8 is a cross-sectional view taken generally along line 


8-8 

of FIG. 3. 

[0019] 

FIG. 

9 is a cross-sectional view taken generally along line 


9-9 

of FIG. 3. 


[0020] FIG. 10 is a cross-sectional view taken generally along line 
10-10 of FIG. 3. 

[0021] FIG. 11 is a front perspective view of a golf club head il- 
lustrating the moments of inertia through the center of 

gravity. 
Detailed Description 

[0022] As shown in FIGS. 1-10, an iron-type golf club head in ac- 
cordance with the present invention is generally desig- 
nated 20. The club head 20 is a cavity-back iron and in- 
cludes a body 22 having a heel end 24 and a toe end 26. 
The body 22 has a front wall 28 for contacting a golf ball 
and a hosel 30 for receiving a shaft, not shown. The hosel 
30 has a bore 32 with an ingress opening 34 and option- 
ally an egress opening 36. In a preferred embodiment the 
golf club head 20 is composed of a stainless steel, how- 
ever, those of ordinary skill in the art will appreciate that 
the golf club head 20 may also be composed of other ma- 
terials, such as carbon steel, titanium, titanium alloy, zir- 
conium or zirconium alloy. 

[0023] The front wall 28 of golf club head 20 has a ball-striking 
surface 40 and a back surface 42. The ball-striking sur- 
face 40 has a plurality of scorelines 44 formed therein. In 
a preferred embodiment the top of the hosel 30 is lower 


than the toe end of the front wall 28, thereby lowering the 
center of gravity of the club head 20. 
[0024] The golf club head 20 also has a top wall 46, a bottom 
wall 48, a heel wall 50, a toe wall 52 and a rear surface 
54. The top wall 46 extends rearward from the top end of 
the front wall 28, in a direction opposite the ball-striking 
surface 40, to the rear surface 54 of the body 22. The 
bottom wall 48 extends rearward from the bottom end of 
the front wall 28 to the rear surface 54. The heel wall 50 
extends rearward from the heel end 24 of the front wall 
28 to the rear surface 54, and the toe wall 52 extends 
rearward from the toe end 26 of the front wall 28 to the 
rear surface 54. The rear surface 54, the top wall 46, the 
bottom wall 48, the heel wall 50 and the toe wall 52 de- 
fine an external rear cavity 56 in the body 22 of the club 
head 20. The top wall 46, the bottom wall 48, the heel 
wall 50 and the toe wall 52 also provide the club head 20 
with perimeter weighting to make the club head more for- 
giving and provide better performance for the typical 
golfer. 

[0025] The rear surface 54 includes an upper portion 58 and a 
lower portion 60. A notch 62 is formed in the lower por- 
tion 60 of the rear surface 54. The notch 62 is in commu- 


nication with the external rear cavity 56 to provide en- 
hanced perimeter weighting by removing mass from a 
central, rear portion of the club head and thereby increas- 
ing perimeter weighting at the heel and toe ends of the 
club head 20. 

[0026] The upper portion 58 of the rear surface 54 is separated 
from the lower portion 60 by the external rear cavity 56, a 
first groove 64 and a second groove 66. The first groove 
64 extends from the external rear cavity 56 toward the 
heel end 24 of the body 22, while the second groove 66 
extends from the external rear cavity 56 toward the toe 
end 26 of the body 22. Each groove preferably has a width 
W of approximately 0.040 inch. The length L of the first 
groove 64 is preferably in the range of 0.25 inch to 0.75 
inch. The length l_ 2 of the second groove 66 is preferably 
in the range of 0.20 inch to 0.50 inch. 

[0027] as best illustrated in FIG. 8, the lower portion 60 of the 
rear surface 54 extends further rearward than the upper 
portion 58 by a distance D. In the preferred embodiment 
the distance D is at least 0.035 inch. Having the lower 
portion 60 of the rear surface 54 extend rearward of the 
upper portion 58 provides the club head 20 with an in- 
crease in mass at the lower rear portion, which moves the 


club heacTs center of gravity further back from the ball- 
striking surface 40. 

[0028] The golf club head 20 preferably includes an undercut re- 
cess 68 in communication with the external rear cavity 56. 
The undercut recess 68 preferably circumscribes the ex- 
ternal rear cavity 56. Alternatively, the undercut recess 68 
may extend along only a portion of the external rear cav- 
ity 56. A medallion, not shown, is preferably disposed in 
the external rear cavity 56 of the body 22. 

[0029] FIG. 11 illustrates the axes of inertia through the center of 
gravity of the golf club head. The axes of inertia are des- 
ignated X, Y and Z. The X-axis extends from rear of the 
golf club head 20 through the center of gravity, CG, and 
to the front wall. The Y-axis extends from the heel end 24 
of the golf club head 20 through the center of gravity, CG, 
and to the toe end 26 of the golf club head 20. The Z-axis 
extends from the bottom wall through the center of grav- 
ity, CG, and to the top wall. 

th 

[0030] As defined in Golf Club Design, Fitting, Alteration & Repair, 4 

Edition, by Ralph Maltby, the center of gravity, or center of 
mass, of the golf club head is a point inside of the club 
head determined by the vertical intersection of two or 
more points where the club head balances when sus- 


pended. A more thorough explanation of this definition of 
the center of gravity is provided in Golf Club Design, Fitting, 
Alteration & Repair. 
[0031] The center of gravity and the moments of inertia of the 
golf club head 20 are preferably measured using a test 
frame (X T , Y T , Z T ), and then transformed to a head frame 
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(X , Y , Z ). The center of gravity of the golf club head 20 
may be obtained using a center of gravity table having two 
weight scales thereon, as disclosed in U.S. Patent No. 
6,607,452, entitled High Moment Of Inertia Composite 
Golf Club, and hereby incorporated by reference in its en- 
tirety. If a shaft is present, the shaft is removed and re- 
placed with a hosel cube that has a multitude of faces 
normal to the axes of the golf club head. Given the weight 
of the golf club head, the scales allow one to determine 
the weight distribution of the golf club head when the golf 
club head is placed on both scales simultaneously and 
weighed along a particular direction, the X, Y or Z direc- 
tion. 

[0032] | n general, the moment of inertia, Izz, about the Z-axis 
for the golf club head 20 preferably ranges from 2100 g- 

2 2 

cm to 2700 g-cm . The moment of inertia, Ivy, about the 
Y-axis for the golf club head 20 preferably ranges from 


400 g-cm to 800 g-cm . The moment of inertia, Ixx, 
about the X-axis for the golf club head 20 preferably 

2 2 

ranges from 2200 g-cm to 2800 g-cm . 
[0033] From the foregoing it is believed that those skilled in the 
pertinent art will recognize the meritorious advancement 
of this invention and will readily understand that while the 
present invention has been described in association with a 
preferred embodiment thereof, and other embodiments 
illustrated in the accompanying drawings, numerous 
changes, modifications and substitutions of equivalents 
may be made therein without departing from the spirit 
and scope of this invention which is intended to be unlim- 
ited by the foregoing except as may appear in the follow- 
ing appended claims. Therefore, the embodiments of the 
invention in which an exclusive property or privilege is 
claimed are defined in the following appended claims. 


